
From: Sutton, Douglas
To: Rossi, Debra
Cc: "Susanna A. Mays"; Theresa Miller (theresa_miller@golder.com)
Subject: FW: DS&G PFAS monitoring plan for 2018
Date: Wednesday, August 29, 2018 1:20:03 PM
Attachments: PFAS Sampling Locations rev.pdf

PFAS Work Plan Comments_042618.pdf
SAP Table A-6C.pdf

Debbie,
Please find below an email from Golder and the referenced attachments to that email regarding the
PFAS monitoring locations. We discussed this briefly on our call on 8/22. If you have any questions,
please feel free to “reply-all” to this email.
Thank you!
Doug

From: Miller, Theresa <theresa_miller@golder.com> 
Sent: Wednesday, August 22, 2018 2:39 PM
To: Sutton, Douglas <dsutton@hgl.com>
Cc: Susanna Mays <susanna@TrustSC.com>
Subject: RE: DS&G PFAS monitoring plan for 2018
Hi Doug,
This email was prepared in response to EPA’s April 26, 2018 letter (see attached) providing
comments on DS&G’s February 7, 2018 PFAS Work Plan. The Sampling and Analysis Plan (SAP)
submitted to the USEPA on August 17, 2018 as part of the of Pre-Design Investigation Work Plan (PDI
WP) included the revised groundwater purging procedures and the revised PFAS sampling
procedures requested in their letter comments 1, 3, and 6 through 13. Letter comments 4 and 5 are
being addressed separately. We are providing this email to address only comment 2.
More specifically, comment 2 in EPA’s letter describes their attached figure which shows areas A
through D recommended to evaluate our proposed list of PFAS sampling locations. It appears that
their designation of areas A through D is based on creating areas radiating from one location
generally focused in the area of Columbia well C2D within the DDA. As discussed with Debbie, it is
more appropriate to create areas A through D based on the UPA upper sand groundwater contours
and flow direction, then develop a list of PFAS sampling locations. As such, Golder developed areas A
through D using the groundwater contours and flow directions for the September 2017 water level
monitoring event (see attached figure). These areas A through D were used as the basis for the
addition of PFAS sampling locations to our annual PFAS sampling list as included in the August 17,
2018 SAP (see attached table). The orange lines, letters and boxes on the attached figure are from
EPA’s figure and comment 2, and the green lines, letters and boxes are our interpretation and
additional proposed PFAS sampling locations.
Please let me know if you have any questions, changes or additions. If not, please feel free to
provide this response to EPA.
Thanks,
Theresa
Theresa A. Miller, PG, LSP | Golder Associates Inc. 

This email transmission is confidential and may contain proprietary information for the exclusive use of the intended recipient. Any use,
distribution or copying of this transmission, other than by the intended recipient, is strictly prohibited. If you are not the intended recipient,
please notify the sender and delete all copies. Electronic media is susceptible to unauthorized modification, deterioration, and
incompatibility. Accordingly, the electronic media version of any work product may not be relied upon. 
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Additional PFAS sampling location based on groundwater flow direction
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          April 26, 2018 


Dr. Douglas Sutton  


Project Coordinator  


DS&G Remedial Trust  


100 East Market Street, Suite 1  


Newport, DE 19804 


 


Re: Work Plan, Per- and Polyfluoroalkyl Substances – Well Purging, Groundwater Sampling and 


Analysis Program for 2018; Delaware Sand & Gravel Landfill Superfund Site 


 


Dear Dr. Sutton: 


 


EPA and DNREC have reviewed Golder’s February 7, 2018 Work Plan and have the following 


comments.  Please provide responses to the comments and modify the Work Plan as necessary within 30 


days. 


 


Comments 


 


1.  Section 1.0, Introduction, and Table 1:  It is stated here that the work plan is to provide the 


monitoring well purging, sampling and analysis program for PFAS in groundwater at and 


downgradient of the DS&G Site.  Please explain why Table 1 presents locations for VOCs, 1,4-


dioxane, SVOCs, BCEE, total and dissolved Fe/Mn without any accompanying text for context.  


Is the DS&G Remedial Trust proposing to eliminate key monitoring locations (e.g., UPA-101-


TZ, BW-2, etc.) from the semi-annual groundwater monitoring program? 


 


Section 2.0, PFAS Program 


 


2. It is stated that the sampling locations were chosen to evaluate the distribution of PFAS in the 


Columbia Aquifer, the UPCUTZ and the UPA at and downgradient of the DS&G Site.  


However, several areas do not have wells proposed for sampling in the downgradient portions of 


the aquifers that are targeted for monitoring.  For example, on the attached figure, the area 


identified as “A” does not have any wells proposed for monitoring; DGC-2S should be included.  


In the area marked “B,” there are no upper sand monitoring wells proposed for sampling; DDA-


16-US should be added.  In area “C,” no wells are proposed for monitoring; at least one UPA 


well and one transition zone monitoring well should be added.  In area “D,” one transition zone 


monitoring well should be added to the proposed sampling program. 
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3. It is stated here that Golder will purge each well using low-flow sampling procedures.  It is not 


recommended that long screened wells be used to monitor a contaminant plume and such wells 


should not be sampled using low-flow techniques.  Low-flow sampling protocols specifically 


state that the screen should be short (10 feet or less).  It is recommended that the well network be 


carefully evaluated to determine where, if anywhere, low-flow sampling is appropriate and if the 


replacement of long screened wells with well clusters would be appropriate.  Wells screened 


across both the upper and lower sands of the UPA would be candidates for replacement.  If wells 


with long screens are sampled, the pumping rate during purging should be slightly less than the 


yield of the well. After one well volume has been removed, stabilization of field parameters 


should be monitored while continuing to purge up to three well volumes.  


 


4. Site groundwater samples have been analyzed for PFAS using USEPA Method 537 Revision 1.1 


Modified.  Available information indicates the use of modified EPA Method 537 can, among 


other things, provide results that artificially suppress or enhance analyte concentrations reported.  


This ultimately can result in the rejection of sample data.  Please provide EPA with a full 


description of the modifications and additional information to allow an assessment of whether 


the modifications to Method 537, Revision 1.1 would impact the accuracy of the results.  The 


additional information required for EPA’s assessment includes the SOP from the laboratory and 


data to demonstrate the performance of the laboratory’s method modifications on the sample 


matrix (demonstration of capability/method detection limit, performance testing, and quality 


control data).   


 


5.  If matrix interference is a concern for certain groundwater samples (e.g., source area samples), 


these samples could be analyzed using the direct-inject method described in EPA Region 5’s 


draft SOP (attached) for PFAS as an alternative to, or in addition to, analysis by Method 537.  


 


6.  DNREC’s Site Investigation and Restoration Section has been working on developing field 


sampling protocols for PFAS to help minimize possible sample contamination. They have been 


using the attached EPA NASA PFCs SOP. MassDEP and NHDES have also developed detailed 


PFAS collection guidance which may be helpful to review. Also attached for consideration is 


DNREC’s Site Inspection Work Plan from May 2017 which includes PFAS sampling for the 


nearby New Castle Public Wells Groundwater Plume Site. 


 


7. Section 3.0, Scheduling and Reporting:  Please specify that PFAS results will be provided to 


EPA and DNREC in the EQuIS EDD format. 


 


8.  Appendix A, SOP-1:  Deionized water and methanol used for PFAS decontamination must be 


certified to be PFAS free. The use of Ziploc® storage bags to store equipment where the 


equipment comes in direct contact with the bag has the potential to transfer PFAS to sampling 


equipment. It would be impossible to know if this is an issue without first analyzing the Ziploc® 


bags. 


 


Appendix B, SOP-2, Section 1.0:  SOP-2 specifies “monitoring well purge protocols included in the 


USEPA-approved Feasibility Study Work Plan Revision 2 (FSWP Rev 2) Sampling and Analysis Plan 


(SAP) dated October 2011.”  Comments 9  through 12, below, pertain to the SAP in Appendix 11-1 of 


FSWP Rev 2: 
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9.  FSWP Rev 2 SAP, Section 3.2.3.2, Low Flow Groundwater Sampling Procedures: The 


document states that during purging, field parameters will be monitored until the parameters 


stabilize based on three consecutive readings within specified ranges.  Measurement of field 


parameters should not be made until at least one well volume, plus the volume of the sampling 


apparatus and tubing, has been removed. 


 


10.  FSWP Rev 2 SAP, Section 3.2.3.2, Low Flow Groundwater Sampling Procedures, and Section 


3.2.3.3, Volume Average Purging Using Bailers:  The procedure for filling VOC vials states, “If 


air bubbles are discovered, additional groundwater will be added to the vial until the bubbles are 


removed.”  If air bubbles are discovered, the sample vial should be discarded and a new sample 


should be collected, filling the entire bottle. 


 


11.  FSWP Rev 2 SAP, Section 3.2.3.3, Volume Average Purging Using Bailers:  Bailers should not 


be used to collect samples for analysis of VOCs and inorganics, and under no circumstances 


should a well be purged to dryness.  For wells which recover slowly, the water level should be 


drawn down and allowed to recover three times.  As soon as the well has recovered sufficiently 


to sample, samples should be collected immediately. 


 


12.  FSWP Rev 2 SAP, Section 3.2.3.3, Volume Average Purging Using Bailers:  The SAP states 


that samples for filtered metals analysis “will be forced through the filter using a hand pump or 


pressurized nitrogen.”  The samples should only be field filtered using an in-line 0.45-micron 


filter.  When using low-flow sampling techniques, only total metals should be taken for analysis. 


 


13.  Appendix C, SOP-3, Section 3.3, Field Blanks:  EPA strongly recommends the collection of 


more than one field blank for PFAS due to their ubiquitous nature.  A single high-level field 


blank would result in rejection of the data for all samples collected on a given day.  Instead, if 


field blanks are collected at a rate of one per sample location, then only the results for the sample 


associated with the high-level blank would be rejected. 


 


If you have questions or if you would like to discuss any of the comments, please let me know. 


 


Sincerely, 


 
Debra Rossi 


Remedial Project Manager 


DE, VA, WV Remedial Branch 


 


 


Attachments 


 


cc:   Christina Wirtz, DNREC 


 Theresa Miller, Golder 


 Susanna Mays, DS&G Remedial Trust 







 
 


 





		PFAS Work Plan Comments_042618.pdf

		WP Comments Figure.pdf
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April Event October Event


VOCs+ll-1,4-dioxane, SVOCs+ll-
BCEE, d-Fe/Mn, TAL Metals, 


Ammonia


VOCs+ll-1,4-dioxane, SVOCs+ll-
BCEE, d-Fe/Mn


B-4DR Extraction - LFExS Columbia 31-41 NA no purge - direct draw x x - x* Yes - -
BG-1 Extraction - LFExS Columbia 22-42 NA no purge - direct draw x x - - Yes - -
C-18D Extraction - LFExS Columbia 31-37 NA no purge - direct draw x x - x* Yes - -
C-19D Extraction - LFExS Columbia 38-43 NA no purge - direct draw x x - - Yes - -
C-20D Extraction - LFExS Columbia 43-48 NA no purge - direct draw x x - - Yes - -
C-2D Extraction - LFExS Columbia 29-40 NA no purge - direct draw x x - - Yes - -
C-30 Extraction - LFExS Columbia 27-37 NA no purge - direct draw x x - - Yes - -
C-4D Extraction - LFExS Columbia 34-42 NA no purge - direct draw x x - - Yes - -


B-2D Monitoring near BG-1 and C-2D Columbia 36-46 41 submersible - low lfow x - - - Yes - -
B-3D Monitoring near BG-1 and C-4D Columbia 38-45 41 submersible - low lfow x - - x* Yes - -
C-1D Monitoring along Northern Boundary Columbia 28-38 33 submersible - low lfow x - - - Yes - -
C-22S Monitoring above Columbia Clay Columbia 30-38 36 submersible - low lfow x - - - Yes - -
C-3D Monitoring along Northern Boundary Columbia 31-44 38 submersible - low lfow x - - - Yes - -


MHW-1M Monitoring near C-20D Columbia 40-45 43 submersible - low lfow x - - x* Yes - -
MHW-1S Monitoring near C-20D Columbia 30.2-35.2 33 submersible - low lfow x - - - Yes - -


PZ-6S Monitoring near C-30 and Partition Columbia 26-29 27 3x - bailer x - - - Yes - -


P-4D Monitoring - Partition Columbia 26.5-36.5 31 submersible - low lfow x - - - Yes - -
PZ-4-INT-R Monitoring - Partition Columbia 29-34 32 submersible - low lfow x - - - Yes - -


PZ-6N Monitoring - Partition Columbia 30-33 31 3x - bailer x - - - Yes - -


GA-101 Monitoring - Northern DDA Boundary Columbia 22-28 26 submersible - low lfow x x - x* Yes - -
PZ-5-EXT Monitoring - Northern DDA Boundary Columbia 27-30 29 submersible - low lfow x x - - -
PZ-11-EXT Monitoring - Northern DDA Boundary Columbia 37-42 40 submersible - low lfow x x - x* Yes - -


DGC-7C Monitoring - Near Inert Area Columbia 23-33 28 3x - bailer x x - - Yes - -
DDA-05 Monitoring - Downgradient of DDA UPCUTZ 54-64 59 submersible - low lfow x - x - Yes - -
DDA-06 Monitoring - Downgradient of DDA UPCUTZ 46-56 51 submersible - low lfow x - x x* Yes - -


DDA-07-TZ Monitoring - Beneath DDA UPCUTZ 44-49 47 submersible - low lfow x - - x** added in 2012 - -
DDA-08-TZ Monitoring - Beneath DDA UPCUTZ 49-59 54 submersible - low lfow x - - x* added in 2012 - -
DDA-09-TZ Monitoring - Downgradient of DDA UPCUTZ 55-65 67 submersible - low lfow x - - - added in 2012 - -
DDA-12-TZ Monitoring - Downgradient of DDA UPCUTZ 39-54 47 submersible - low lfow x - - x* added in 2012 - -
DDA-13-TZ Monitoring - Downgradient of DDA UPCUTZ 48-58 53 submersible - low lfow x - - - added in 2012 - -
DDA-14-TZ Monitoring - Beneath DDA UPCUTZ 49-59 54 submersible - low lfow x - - - added in 2012 - -
DDA-15-TZ Monitoring - Beneath DDA UPCUTZ 54-64 59 submersible - low lfow x - - x* added in 2012 - -
DDA-16-TZ Monitoring - Downgradient of DDA UPCUTZ 51-59 56 submersible - low lfow x - - x* added in 2012 - -


DGC-5 Monitoring - Northern DDA Boundary UPCUTZ 35-55 45 submersible - low lfow x x x x Yes - -
DGC-7S Monitoring - Near Inert Area UPCUTZ 60-80 70 submersible - low lfow x - x - Yes - -
DDA-01 Monitoring - Downgradient of DDA UPA-Upper Sand 84-94 89 submersible - low lfow x - x - Yes - -
DDA-02 Monitoring - Downgradient of DDA UPA-Upper Sand 84-94 89 submersible - low lfow x x x x Yes - -
DDA-03 Monitoring - Downgradient of DDA UPA-Upper Sand 80-90 85 submersible - low lfow x - x x Yes - -
DDA-04 Head monitoring for PW-1(U) UPA-Upper Sand 80-90 85 submersible - low lfow - - - - - - -


DDA-07-US Monitoring - Beneath DDA UPA-Upper Sand 63-73 68 submersible - low lfow x - - x** added in 2012 - -
DDA-08-US Monitoring - Beneath DDA UPA-Upper Sand 62-72 67 submersible - low lfow x - - - added in 2012 - -
DDA-10-US Monitoring - Downgradient of DDA UPA-Upper Sand 42-52 47 submersible - low lfow x x x x added in 2012 - -
DDA-11-US Monitoring - Downgradient of DDA UPA-Upper Sand 75-85 80 submersible - low lfow x - - - added in 2012 - -
DDA-12-US Monitoring - Downgradient of DDA UPA-Upper Sand 67-77 72 submersible - low lfow x x x x added in 2012 - -
DDA-15-US Monitoring - Beneath DDA UPA-Upper Sand 85-95 90 submersible - low lfow x - - - added in 2012 - -
DDA-16-US Monitoring - Downgradient of DDA UPA-Upper Sand 63-73 68 submersible - low lfow x - - x* added in 2012 - -


DDA-17 Monitoring - Downgradient of DDA UPA-Upper Sand 67-77 72 submersible - low lfow x - - - added in 2012 - -
DGC-2S Monitoring - West of DDA UPA-Upper Sand 50-70 60 submersible - low lfow x - x x* Yes - -
DGC-2D Monitoring - West of DDA UPA-Lower Sand 105-115 110 submersible - low lfow x - - - - - -
MHW-1D Monitoring - Beneath DDA UPA-Upper Sand 65-75 70 submersible - low lfow x x x - Yes - -
PW-1(U) Extraction - PW-1(U) UPA-Upper Sand 68-93 NA no purge - direct draw x x x x Yes - -


DDA-11-LS Monitoring - Downgradient of DDA UPA-Lower Sand 105-115 110 submersible - low lfow x - - x** added in 2012 - -
MW-45 Monitoring UPA-US and LS 110-145 - submersible - low lfow - - - - - - -


ACL Semi-Annual 
Monitoring Program


DDA Low-Flow Extraction System Wells


DDA Monitoring Wells within Containment Area


DDA Monitoring Wells within Partition Area


DDA to PW-1(U) Monitoring Wells


TABLE A-6C
SEMI-ANNUAL AND ANNUAL MONITORING PROGRAM  


DELAWARE SAND & GRAVEL SUPERFUND SITE
 NEW CASTLE COUNTY, DELAWARE


Sample ID Sampling Depth 
(ft-bgs) 


FSWP Revision 2 
(October 2011) 


Sampling Location
Routine Groundwater Monitoring


Cations and 
Anions PFAS Monitoring


Once Per Year ACL Additional 
Investigation Work Plan 


(not including to-be-installed 
ACL wells, upgradient wells or 


gas vents)


Purging and Sampling 
MethodScreened Unit Screen Interval (ft-


bgs)Well Type/Purpose







August 2018  013-6052


 Page 2 of 3
 \\mtlaurel\data\PROJECTS\2001 Projects\013-6052 DS&G\Post-AOC 2018-\Reports-Deliverables\PDI Work Plan\SAP\Final\SAP Tables 08.16.2018.xlsx
 8/16/2018


April Event October Event


VOCs+ll-1,4-dioxane, SVOCs+ll-
BCEE, d-Fe/Mn, TAL Metals, 


Ammonia


VOCs+ll-1,4-dioxane, SVOCs+ll-
BCEE, d-Fe/Mn


ACL Semi-Annual 
Monitoring Program


    


TABLE A-6C
SEMI-ANNUAL AND ANNUAL MONITORING PROGRAM  


DELAWARE SAND & GRAVEL SUPERFUND SITE
 NEW CASTLE COUNTY, DELAWARE


Sample ID Sampling Depth 
(ft-bgs) 


FSWP Revision 2 
(October 2011) 


Sampling Location
Routine Groundwater Monitoring


Cations and 
Anions PFAS Monitoring


Once Per Year ACL Additional 
Investigation Work Plan 


(not including to-be-installed 
ACL wells, upgradient wells or 


gas vents)


Purging and Sampling 
MethodScreened Unit Screen Interval (ft-


bgs)Well Type/Purpose


PW-1(U) Discharge Extraction - PW-1(U) UPA-Upper Sand NA NA no purge - direct draw x x - - - - -
TTO LFExS Combined Discharge Columbia NA NA no purge - direct draw x x - - - - -


DDA-05-TZ-EXTR UPCUTZ - Future Extraction Well UPCUTZ x x - - - - -
DDA-06-TZ-EXTR UPCUTZ - Future Extraction Well UPCUTZ x x - - - - -


DDA-18-TZ Monitoring - West of Well PW-1(U) UPCUTZ x x - - - - -
DDA-18-US Monitoring - West of Well PW-1(U) UPA-Upper Sand x x x - - - -
DDA-19-TZ Monitoring - East of Well PW-1(U) UPCUTZ - - -
DDA-19-US Monitoring - East of Well PW-1(U) UPA-Upper Sand x x x - - - -
DDA-20-TZ Monitoring - Northeast of Well PW-1(U) UPCUTZ x x x - - - -
DDA-20-US Monitoring - Northeast of Well PW-1(U) UPA-Upper Sand x x x - - - -


CA-102 Monitoring - Inert Area Columbia x x x - - - -
UPA-102-TZ Monitoring - Well P-6 Area UPCUTZ - - -
UPA-102-US Monitoring - Well P-6 Area UPA-Upper Sand x x x - - - -
UPA-102-LS Monitoring - Well P-6 Area UPA-Lower Sand - - -


CA-103 Monitoring - Inert Area Columbia x x x - - - -
UPA-103-TZ Monitoring - Well P-6 Area UPCUTZ - - -
UPA-103-US Monitoring - Well P-6 Area UPA-Upper Sand x x x x - - -
UPA-104-TZ Monitoring - Well P-6 Area UPCUTZ - - -
UPA-104-US Monitoring - Well P-6 Area UPA-Upper Sand x x x - - - -
UPA-104-LS Monitoring - Well P-6 Area UPA-Lower Sand x x x - - - -


UPA-105A-US Monitoring - Well UPA-101 Area UPA-Upper Sand x x x x - - -
UPA-105A-LS Monitoring - Well UPA-101 Area UPA-Lower Sand x x x x - - -
UPA-105B-US Monitoring - Well UPA-101 Area UPA-Upper Sand x x x - - - -
UPA-105B-LS Monitoring - Well UPA-101 Area UPA-Lower Sand x x x - - - -
UPA-105C-US Monitoring - Well UPA-101 Area UPA-Upper Sand - - -
UPA-105C-LS Monitoring - Well UPA-101 Area UPA-Lower Sand - - -


CA-106 Monitoring - Grantham South Columbia x x x - - - -
UPA-106-TZ Monitoring - Wells MW-18/MW-34 Area UPCUTZ - - -
UPA-106-US Monitoring - Wells MW-18/MW-34 Area UPA-Upper Sand x x x - - - -
UPA-106-LS Monitoring - Wells MW-18/MW-34 Area UPA-Lower Sand x x x - - - -
UPA-107-TZ Monitoring - Wells MW-18/MW-34 Area UPCUTZ - - -
UPA-107-US Monitoring - Wells MW-18/MW-34 Area UPA-Upper Sand x x x - - - -
UPA-107-LS Monitoring - Wells MW-18/MW-34 Area UPA-Lower Sand x x x - - - -
UPA-108-TZ Monitoring - Well BW-2 Area UPCUTZ - - -
UPA-108-US Monitoring - Well BW-2 Area UPA-Upper Sand x x x x - - -
UPA-108-LS Monitoring - Well BW-2 Area UPA-Lower Sand x x x x - - -


DGC-8C Monitoring - Inert Area Columbia 19-29 30 submersible - low lfow x - - - - - -
DGC-15 Columbia Head Monitoring Columbia 19-29 - submersible - low lfow - - - - - - -
AWC-E1 Former Production - Upgradient of AWC UPA-Upper Sand 122-162 132 submersible - low lfow - - x x Yes - -
AWC-E1 Former Production - Upgradient of AWC UPA-Lower Sand 122-162 156 submersible - low lfow - - x x - - -
AWC-E2 Former Production - Upgradient of AWC UPA-Upper Sand 131-173 140 submersible - low lfow - - x x Yes - -
AWC-E2 Former Production - Upgradient of AWC UPA-Lower Sand 131-173 165 submersible - low lfow - - x x - - -
DGC-10D Monitoring - Eastern AoA Boundary UPA-Lower Sand 128-138 133 submersible - low lfow x x x x Yes - -
DGC-10S Monitoring - Eastern AoA Boundary UPA-Upper Sand 93-113 103 submersible - low lfow x x x x Yes - -
DGC-11D Monitoring - Eastern AoA Boundary UPA-Upper Sand 105-115 110 submersible - low lfow x x x - Yes - -
DGC-11S Monitoring - Eastern AoA Boundary UPA-Upper Sand 70-80 75 submersible - low lfow x x x - Yes - -
DGC-8D Monitoring - Inert Area UPA-Lower Sand 108-118 117 submersible - low lfow x - x - - - -
DGC-8S Monitoring - Inert Area UPA-Upper Sand 60-80 75 submersible - low lfow x - x - - - -
RT-1-UP Monitoring UPA-Upper Sand 91-101 100 submersible - low lfow x x x x Yes - -
UPA-01 Monitoring UPA-Upper Sand 90-100 95 submersible - low lfow x x x x Yes - -


UPA-02D Monitoring UPA-Lower Sand 151-161 156 submersible - low lfow x x x x Yes - -
UPA-02S Monitoring UPA-Upper Sand 97-107 102 submersible - low lfow x - x x Yes - -
UPA-03D Monitoring - Eastern AoA Boundary UPA-Lower Sand 155-165 160 submersible - low lfow x x x x Yes - -


UPA-101-TZ Monitoring - Well P-6 Area UPCUTZ 73-78 75 submersible - low lfow x - - - added in 2013 - -
UPA-101-US Monitoring - Well P-6 Area UPA-Upper Sand 101-111 106 submersible - low lfow x - - x added in 2013 - -


Proposed Well - Depths to be determined


Proposed Well - Depths to be determined


Proposed Well - Depths to be determined


Proposed Well - Depths to be determined


Proposed Well - Depths to be determined


Proposed Well - Depths to be determined


Proposed Well - Depths to be determined


Proposed Well - Depths to be determined
Proposed Well - Depths to be determined


Proposed Well - Depths to be determined


PDIWP Proposed and Contingent Wells


NCC Sewer Discharge Monitoring Points


Proposed Well - Depths to be determined
Proposed Well - Depths to be determined


Proposed Well - Depths to be determined
Proposed Well - Depths to be determined
Proposed Well - Depths to be determined
Proposed Well - Depths to be determined


Contingent Well - may not be installed - depths to be determined
Proposed Well - Depths to be determined
Proposed Well - Depths to be determined


Contingent Well - may not be installed - depths to be determined


Contingent Well - may not be installed - depths to be determined


Contingent Well - may not be installed - depths to be determined


Contingent Well - may not be installed - depths to be determined


Contingent Well - may not be installed - depths to be determined


Contingent Well - may not be installed - depths to be determined


Contingent Well - may not be installed - depths to be determined


Contingent Well - may not be installed - depths to be determined


Contingent Well - may not be installed - depths to be determined


Downgradient DS&G Monitoring Locations


Proposed Well - Depths to be determined
Proposed Well - Depths to be determined
Proposed Well - Depths to be determined
Proposed Well - Depths to be determined
Proposed Well - Depths to be determined


Proposed Well - Depths to be determined
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April Event October Event


VOCs+ll-1,4-dioxane, SVOCs+ll-
BCEE, d-Fe/Mn, TAL Metals, 


Ammonia


VOCs+ll-1,4-dioxane, SVOCs+ll-
BCEE, d-Fe/Mn


ACL Semi-Annual 
Monitoring Program


    


TABLE A-6C
SEMI-ANNUAL AND ANNUAL MONITORING PROGRAM  


DELAWARE SAND & GRAVEL SUPERFUND SITE
 NEW CASTLE COUNTY, DELAWARE


Sample ID Sampling Depth 
(ft-bgs) 


FSWP Revision 2 
(October 2011) 


Sampling Location
Routine Groundwater Monitoring


Cations and 
Anions PFAS Monitoring


Once Per Year ACL Additional 
Investigation Work Plan 


(not including to-be-installed 
ACL wells, upgradient wells or 


gas vents)


Purging and Sampling 
MethodScreened Unit Screen Interval (ft-


bgs)Well Type/Purpose


MW-18 Monitoring UPA-Upper Sand 80 - 90 85 peristaltic x x x x Yes Annual (Oct) -
MW-22N Monitoring - ACL Western Lobe UPA-Lower Sand 139 - 159 149 submersible - low lfow - - - - - Semi-Annual (Apr&Oct) PFAS, Western Lobe
MW-26N Monitoring UPA-US and LS 108 - 168 138 submersible - low lfow x x x x Yes Semi-Annual (Apr&Oct) -
MW-28 Former Extraction - ACL Eastern Lobe UPA-US and LS 40 - 120 50 submersible - low lfow x - - - - Annual (Oct) PFAS
MW-29 Former Extraction - ACL Eastern Lobe UPA-US and LS 34 - 113 39 submersible - low lfow x - - - - Annual (Oct) PFAS
MW-31 Former Extraction - ACL Eastern Lobe UPA-US and LS 59 - 105 75 submersible - low lfow x - - - - Annual (Oct) PFAS
MW-34 Monitoring UPA-US and LS 75-131.5 100 submersible - low lfow x x x x Yes - -


MW-38N Monitoring UPA-US and LS 72 - 132 102 submersible - low lfow - - - - - - PFAS, Western Lobe
MW-40 Monitoring UPA-Lower Sand 110 - 140 125 submersible - low lfow - - - - - Annual (Oct) PFAS


MW-49N Monitoring UPA-US and LS 72 - 132 135 submersible - low lfow - - - - - Semi-Annual (Apr&Oct) PFAS, Western Lobe
P-6 Monitoring UPA-Upper Sand 100 - 110 105 submersible - low lfow x x x - Yes Semi-Annual (Apr&Oct) -


BW-1 Monitoring UPA-Lower Sand 106.5 - 126.5 126 submersible - low lfow x - - - - Annual (Oct) PFAS
BW-2 Monitoring UPA-Lower Sand 105 - 125 133 submersible - low lfow x - - - - Semi-Annual (Apr&Oct) PFAS
BW-3 Monitoring UPA-US and LS 50 - 135 92 submersible - low lfow - - - - - Annual (Oct) PFAS
P-4 Monitoring - ACL Western Lobe UPA-Upper Sand 115 - 125 120 submersible - low lfow - - - - - Annual (Oct) PFAS, Western Lobe
P-5L Monitoring UPA-Lower Sand 70 - 80 131 submersible - low lfow x x x - - - -
P-5U Monitoring UPA-Upper Sand 126 - 136 75 submersible - low lfow x - - - - - -


RW-10 Former Extraction - ACL Western Lobe UPA-Upper Sand 77 - 102 90 submersible - low lfow - - - - - - PFAS, Western Lobe


AWC-2 Production Well UPA-Lower Sand 122-160 NA no purge - direct draw - - - by AWC qrtrly - - Cations/anions once
AWC-6R Production Well UPA-US and LS 100-140 NA no purge - direct draw x x - by AWC qrtrly - - Cations/anions once
AWC-7 Production Well UPA-US and LS 115-175 NA no purge - direct draw x x - by AWC qrtrly Yes - Cations/anions once


AWC-G3R Production - Southern AoA Boundary UPA-US and LS 102-157 NA no purge - direct draw x x - by AWC qrtrly Yes - Cations/anions once
AWC-K1 Monitoring - Eastern AoA Boundary UPA-Lower Sand 135-173 160 submersible - low lfow x x - - Yes - -


Notes:
1) "x" indicates location will be sampled for indicated parameter(s)
2) "-" indicates location will not be sampled for indicated parameters and/or location was not included as a FSWP Revision 2 sample location
3) List of cations and anions for analysis includes: calcium, magnesium, potassium, sodium, ammonia, nitrate, nitrite, sulfate, sulfide, chloride and bicarbonate.
4) * indicates EPA requested PFAS sampling location
5) ** indicates proposed additional PFAS sampling location based on EPA's April 26, 2018 email and Trust's August 2018 response
6) Frequency of "once per year" = annually; however, which semi-annual event (April or October) will depend on well installation date and ACL coordination
7) April monitoring event represents a is site-wide event and October monitoring event is limited to information needed for design
8) A synoptic round of water levels will be collected prior to sampling during each monitoring event.  
9) AWC agreed to let the Golder sample AWC wells as part of semi-annual monitoring events beginning in October 2018.
10) Trip blanks will accompany each shipment of VOC samples (1 per day).
11) The following quality assurance/quality control (QA/QC) samples will be collected during each monitoring event at a rate of 1 per 20 primary samples:  field duplicates, field equipment rinsate blanks, matrix spikes and matrix spike duplicates. Checked by: MBS
12) See Attachment H for acronyms and abbreviations Reviewed by: TAM


14) The PW-1(U) system discharge is monitored on a semi-annual basis in accordance with the New Castle County 
Wastewater Discharge Permit requirements.  The samples are analyzed for VOCs, SVOCs, BOD, ICP MS metals (arsenic, 
cadmium, chromium, copper, lead, molybdenum, nickel, selenium, and zinc), mercury (CVAA), ammonia, TSS, cyanide 


13) The LFExS discharge is monitored on a semi-annual basis in accordance with the New Castle County Wastewater 
Discharge Permit requirements.  The samples are analyzed for Total Toxic Organics (TTO) VOCs, TTO SVOCs, TTO 
pesticides, polychlorinated biphenyls (PCBs), biological oxygen demand (BOD), Inductively Coupled Plasma Mass 
Spectroscopy (ICP MS) metals (arsenic, cadmium, chromium, copper, lead, molybdenum, nickel, selenium, and zinc), 
mercury (cold vapor atomic absorption; CVAA), ammonia, total suspended solids (TSS), total cyanide and pH.


AWC Wells - only extraction wells which are pumping at the time of the event can be sampled


Downgradient NCC Monitoring Locations





		Table 6C Routine GMW





Please consider the environment before printing this email.
From: Rossi, Debra [mailto:Rossi.Debra@epa.gov] 
Sent: Thursday, April 26, 2018 3:18 PM
To: Doug Sutton <dsutton@hgl.com>
Cc: christina.wirtz@state.de.us; Miller, Theresa <theresa_miller@golder.com>; Susanna Mays
<susanna@TrustSC.com>
Subject: DS&G PFAS monitoring plan for 2018
Doug,
Attached please find EPA’s and DNREC’s comments on Golder’s February 2018 Work Plan for PFAS
monitoring. The comments pertain to Golder’s February 2018 submission and concerns regarding
routine monitoring well purging and sampling procedures.
Debbie
Debra Rossi
Remedial Project Manager
DE, VA, WV Remedial Branch (3HS23)
EPA Region 3
1650 Arch Street
Philadelphia, PA 19103
(215) 814-3228
rossi.debra@epa.gov

Consider the Environment before printing this email. 

NOTICE OF CONFIDENTIALITY 

This electronic communication, including any attached documents, may contain confidential or legally privileged information intended only for
recipient(s) named above. If you are not the intended recipient of this message, you are prohibited from disclosing, reproducing, distributing or
otherwise using this transmission. If you received this communication by mistake, please notify the sender immediately and delete the communication
and any attachments.
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